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STORAGE AND RETRIEVAIi SYSTEM 



TtLis inven-tlon relates to a storage and retrieval 
5 system. 

Storage and retrieval systems have, of coxirse, been 
known for many yeaurs* In recent years there have been many 
attempts to alteimate such systems in order to improve 
accuracy of storage, ensure stock records are accurate, and 
10 also to enable the employment of storage and retrieval 
systems as psurt of a Isirger automated process. 
|;f Such systems can be unwieldy, however. They tend to 

□ take up a considereible amount of space, require complex 
<y handling machinery, and can take a considersJ^le amount of 
|ip 15 tdLme to select and retrieve the necessary item. Two 
rU specific known systems are discussed in more detail below. 
-'^ The present invention seeks to overcome some of the 

□ problems associated with prior art arrangements by 
I'H providing a system which is extremely simple, requires 
Q 20 minimal additional area to be provided for retrieval, and 
Q has vspeedy access to all of the stored items. 

1 0 I I^S^c^ / According to the present invention there is provided 

a storage and retrieval system comprising: 

at least one storage tray comprising plural storage 
25 holes; smd 

a gas supply manifold for - supplying > — ^in use> 
pressurised gas to at least one gas supply port; wherein 

the tray can be moved with respect to the manifold in 
order to align a selected storage hole in the tray with the 
30 port such that, in use, pressurised gas can be applied to 
the selected hole, via the pozrt in order to allow controlled 
movement of container stored in the selected hole to a 
position in which it can be retrieved from the tray. 
The pressurised gas may raise the container. 
35 Each hole may have a retaining member for retaining a 

container therein. 
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There may be provided plxiral trays , one arranged- above 
another. In this case, each tray may have at least one 
through port therein in order to allow a container to pass 
through the tray when the through poirt is aligned with a 
manifold port. 

The manifold may have plural ports formed therein. 

The trays may be circulao: in shape. 

The trays may be rotatable with respect to the 
mani^ld. 

\ fyi ^ example of the present invention will now be 
described with reference to the accompanying drawings , in 
which: 

Figs. 1 and 2 are^ schematic side views of two prior 
art storage and retrieval arrangements; 

Fig. 3 is a schematic side view of an example of the 
present invention; 

Fig. 4 is a side perspective and pl£tn view of the 
example of Fig • 3 ; and 

Fig. 5 is a schematic side view of an exsunple of the 
preset invention during operation. 
\ir\S'"^ni ^igs. 1 and 2 show examples of Icnown storage and 
retrieval systems. In both cases containers 7 are stored 
in a regular matrix on trays 1 which are arranged 
vertically. In the arrangement of Fig. 1 sufficient space 
is left between each tray 1 in order to enable the lifting 
emd removal of a container 7 by a retrieval arm 8. Such an 
arrauigement requires a number of drive mechanisms to ensure 
adequate movement of the arm 8, emd has reduced storage 
density because of the need to provide a clearance space 
for access by the arm 8 to individual containers 7. 

Fig. 2 shows a second example in which trays 1 are 
stacked without any clearance space, and in which 
individual trays 1 can be drawn out of alignment with the 
other trays and an arm 8 employed to remove a selected 
container 7. Whilst this prior airt device improves storage 
density, it still requires a complex retrieval drive 
mechanism, with the added complexity of a mechanism for 
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moving individual trays 1. Because each tray 1 has a high 
mass, it can be extremely costly to provide a mechanism 
which moves the trays at high speed or, alternatively, the 
retrieval process can be slow. A further disadvantage is 
5 that a considerable amount of floor space is needed to 
accommodate the storage mechanism in view of the need to 
draw individual trays 1 out from the system. 

Fig. 3 is a side cross-sectional view of an excunple of 
the present invention. Components corresponding to those 

10 shown in Figs. 1 and 2 are numbered identically. In this ■ 
example trays 1 have a plurality of storage holes 2, each 
arranged to accept, in use, a container 7. Fig. 4 shows 
how the holes 2 are arranged circumf erentially within an 
individual tray 1. The trays 1 are arranged so that they 

15 can rotate around a single axis 3 . Each of the storage 
hole 2 has a container retaining member 4 associated 
therewith, the pxirpose of which will be described below. 
Each tray 1 also has at least one through port 5 which has 
a simileu: cross-sectional area to the holes 2, but which 

20 has no retaining member 4. The trays 1 are arranged such 
that the through ports 5 on each tray 1 can be aligned and 
also placed in alignment with a port 6 in a gas manifold 
positioned, in this example, below the trays 1. In use, 
the port 6 supplies pressurised gas, in most applications 

25 air, up through the. through ports 5. In most cases there 
will be a pl\xrality of ports 6, the nvunber of which 
corresponds to the number of through ports 5 provided in 
each, tray 1. . 

The system of the invention can be arranged either to 

30 retrieve and store single containers or, alternatively, to 
remove a group of containers quickly without any particular 
need for a fixed sequence in which they are retrieved. 

Fig. 5 shows the sequence of events when retrieving a 
single container. In the example of Fig. 5 slidable, 

35 rather than rotatable, trays 1 are shown, although the 
operation of both is very similar. In order to retrieve a 
container 7, the tray 1 containing the appropriate 
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container 7 is moved to a position in whicli the desired 
container 7 is above port 6. All the other trays 1 are 
arranged such that their appropriate through port 5 is also 
in alignment with port 6. Pressurised gas is then applied 
5 through the port 6 and the container 7 is lifted from the 
retaining member 4 until it is proud of the top tray 1 in 
the system and in a position for retrieval* The tray 
containing the container can then be moved such that its 
through port 5 is in alignment once more with the port €• 
10 Plural containers 7 may be obtained at any one time by the 
provision of plural through ports. 5 in each tray 1 and the 
alignment of plural containers 7 above resjpective gas 
supply port 6, followed by the application of pressurised 
gas to all sets of through ports 5 in a single operation. 

It will be appreciated that the system can be operated 
without support members 4 and with appropriate control of 
the supply of pressvirised gas 6 to prevent a container 
falling downward through the aligned through ports 5 when 
it is in a position to be retrieved. Indeed, without the 
employment of such retaining members 4 and with appropriate 
control of the pressurised gas supply it is possible for 
containers to be dropped downward and retrieved from the 
base of the system* The gas supply can also be provided to 
control the raising and lowering rate of a puticular 
25 container 7 to minimise any impact forces on the container 
7. 

The arrangement of the present invention ens^^les a 
very simple handling mechanism to be provided yet does not 
compromise on the packing density provided by the system as 
30 a whole- F\irthermore, it enables high speed retrieval of 
containers and therefore simple integration of the system 
as a whole as part of a larger automated process. 



